Preactivated merocyanine 540 inactivates HIV-1 and SIV: potential therapeutic and blood banking applications.
A novel photodynamic procedure employing "preactivated" merocyanine 540 (P-MC 540) was assessed for its effectiveness in inactivating human immunodeficiency virus type 1 (HIV-1) and simian immunodeficiency virus (SIV). Merocyanine 540 was preactivated by exposure to laser light at 514 nm prior to addition to viruses or infected cells. Treatment of cell-free HIV-1 and SIV with P-MC 540 significantly reduced their ability to infect and kill MT-4 cells in vitro. Preactivated MC 540 treatment of in vitro HIV-1-infected human peripheral blood mononuclear cells also decreased viral infection as assessed by a reduction in the amounts of HIV-1 p24 antigen produced and in the number of HIV-1 antigen-positive cells. Indirect immunofluorescence assays of target cell binding showed that treatment of cell-free HIV-1 and SIV with P-MC 540 interfered with their ability to bind to CD4+ target cells. Immunoprecipitation with a monoclonal anti-CD4 antibody of P-MC 540-treated and radiolabeled HIV-1 incubated with soluble recombinant CD4 (srCD4) resulted in coprecipitation of HIV-1 viral p17 and p24 core antigens with the envelope gp120/CD4 complex, suggesting cross-linking of viral components. However, no significant decrease in the binding of treated HIV-1 to srCD4 was observed. Because of the antitumor and antiviral properties of P-MC 540, this photopreactivation procedure may represent a promising therapeutic means for controlling systemic malignancies and viral infections, and for eliminating viral contaminants in biological fluids. Unlike conventional phototherapy, this procedure does not require the delivery of light energy at the target sites following binding of the photosensitizing compounds.